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Abstract ofWO0227822 

The invention relates to a nanometer metal or 
nanometer alloy/carbon composite material, 
producing method thereof and the application 
thereof in a secondary lithium battery. The 
composite material is manufactured by a co- 
reducing method in an organic solvent system. 
The nanometer metal or nanometer alloy 
particles are deposited onto the outer surface 
and inner surface of the carbon particles having 
pore structure. A mean particle size of the 
nanometer metal or nanometer alloy particles is 
1-250 nm, a mean particle size of the carbon 
particles is 1-50 nm and a weight percent of the 
nanometer metal or nanometer alloy particle to 
the carbon particle is 10 %-70 %. The secondary 
lithium battery which uses the composite material 
as a negative active material has high reversible 
capacity, excellent cycle characteristics, reliable 
safety and resistance to high current charge- 
discharge. 
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00107986.7 ft %\ H 3? jfH/ljS 



«. nmi±m&m*.&®m, ^^mmmmM^^mm, Eft 

X*mtt®%m'b-%&, %¥%!®ftR^% 25^ M lOOum, 
®*£mm&££%#ft SIWMfl.Kf^^l 5nm lj 200nm: 
^^JU^^aW^MSSS^tfc^ 10%§iJ 70%; 

&f^Maffii5L^^*^SsSc^^*^Ji^MsK^^. £Ji£JIfc£ Sb, 
Sn, In, Zn, Bi ; Sb, Sn, In, Zn. Bi 5ft 76 

HM-ft, S. Sb, Sn, In, Zn, Bi X. : ftjt%&ii&*ff\&$}®fo$l2.%i 
Tffaf 50%. 

3, m&mm* 1 ^wy^MtJt^^^M^-a-^w^tm^^ftw 

{B|i75^^S^W^JS7U^^IS[2i»Wtl:^^ 10%. 

4, 1 ^*WW^®^^*^SsK^^«M^^ftW 

«&^*^Ms£^6MfiMtfc{?!l^!§i^ 50%. 
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*. 

3830mAh/g,HJi:gi^Aai^flftStttfi4n=ft««ttmffaft 
a%»tti&3OTS£*». a****!!]: H&am 138 

1233]5, 1993 (K. M. Abraham, Electrochemica. Acta., Vol.138, 
I233(1993))*j3fg5t3$. 

(intercalation compounds),&3£tt,-£$tS& 

MM&ttJ9&Jltt&&&&. ^^BLiWC^UFe^teAtt^ 
Wtfcftttfctttm, <iata*£*te. Sit+^ff]^, £1989^3 
fl, B*SONY&W] **7»B*f1sft«»tt«», LiCodffcjEttSHSW 
#.a£l992^ir£#£i§ n D att, $n£iiiK[2]#r£# 
ft*. 139#, 2776M, 1992^ (Bruno Scrosati, J. 

Electrochem. Soc, Vol.139, 2776(1992)) . 

jr. 
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ill IB $ »2/16jE 



[31«¥. £4*. W*P&«. 90#, 28135. 1996^ 

(J. Yang, M. Winter, J. O: Besenhard, Solid State Ionics, 90, 281(1996)) 
[4] %R, *44#M. *PS. &ft¥£M, 145*. 419535. 

1998 # (O. Mao, R. A. Diinlap, I. A! Courtney, J. R. Dahn, /. 
ElectrochenuSoc, 145. 4195(1998) ; 

[Sf&Bk. n*&. »4A. «*. 2 $, 

547 35. 1999 4f(K Li, X. J. Huang, L. Q. Chen, Z. G Wu, Y. 
Liang, Electrochem. and Solid-State Lett, 2, 547(1999)) 

H CN 971 12460.4 

[7] $&, -ft-m^m, CN 981 17759.X 

A. HfcfFP^OOOaF.fflJR't' (H. Li, X. J. Huang, L. Q. Chen, 
State Ionics, 2000, in press) . 

iE8^ftttinn*«*&TW«l%lllJ«*«WHIil«#JR-fr«%«IJB»l 
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SSH^fct^io%iij70%. K+Ktt^ffifilWfllftAinMajffiWK, £ 
SAW &ffc £ ft ffl ^'S !SeMI4^ • 

£M&£Sb, Sn, In, Zn, Bi. S^aSt^fflyg^W^^ 
Md^^WSb, Sn, In, Zn, Bi5#76^M-ft. fb^as^+inA* 
•'gTcXJSSb. Sn, In, Zn. BMW-5fioIj£ffj£/S. HjH:ft#£44 
i££ffi-«^M£&*iJqAE$**M£&£Jl7GS?, (ISb, Sn, In, Zn, Bi 

{&OS*5*'S0Tlr&JH7G*«fcft 

iStttk^ft^ 1 10%. 04$ll£JiSb, SnSb-££, Si^Sho.,, *T 
tt*Sn a „^(SnSb) 0lI jfl«lMfflia-&, & W^Sn,,,,, Sb^WMfflta-fr], 
Sn 0 .«Sb 0 . 16 Cu 04 , Sn M Zn OJj Oo JM ^ft-£-±i$g#. M«i£5t$OSn OJ5 Cu 0 . 6S , 
Sn 0J5 Sb 0 .i5Ni o .5jO 0 . l5 

JR. $ntt£. Z.&11. &fftt, £JSM^. «^gtt*J5S» 

S*W^fct^0%?iJi5%. tt-£fcl<&JSi&i£&?lSii£. WJp, 49X129 IK 

?L#, »*«. *W, SSHMM* J:. JfflftfVlRffA 

^20-150nm, $jg#?IM:SE100 o C-150 o CT$ ; F, £ffi^20Kg/cm J T 
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itt W =U 



*siattzL»fii%«ftWtt*iiiiji*«*-««i*fta«tt*jii 

f+^IS€afflfi£. ASH9W«U»H«fjnZ.««[ttn. Willi -Z. 
IH -¥SmS?Bi, 2.S¥S«KBI, -¥«.SZL^#, jfclSfcjpT 

119. ASn#3fijni*»A«lie«nHRU:Ai:iNz.AII 
Blfl-ZlSSWp, i*ftA*ttll8?tt3ltfcft3, 7ftjZ,*$$S& 

A&ft®M^€lfcWX£$&^EO(poly^%lene oxide), X 
F?$fl^PO(pply-propylene oxide), XPf$l§PAN(poly-aciylonitrile), 
PMMA(poly-methyl methacrylate), X&Z,#PVC(poly-vinyl chloride), % 
<S*Z,$PVDF(poly-vinylidene fluoride) ' 



mm, *?Kmm%m®mm'k,®m&mm = Fmms&m 

*SWZJI«T*iii8E«a*^WI«»W«l#**. Tffig 

(MCMB28)ttX&mfij|t##@ . 

S3S*^Bj$i£^24 I *®«i^*SnSb^^fl«IMCMB28fi<Jjg« 
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tt « * sss/iem 



fett, 5^^?L^M*$RlliCelgard® 230<Ka*IK**i&),6*&JI«tftt 
fe«,7 »Sl*#SS.%]»«*l**AJR«»€(LiPF < )* : FZ.**»» 
(EC)»- Z.£ttttBKDEQttffi£^J*(#Sltfc*r 1:1). 

#*«w i f ift*ft»stt«fttt«i#*s»a»T:i9sba, fp 

SnCl 2 .H 2 0& l:lW#*ft«-&S» : FZ,-B+»lSO^Mtt**. **J5 
OT^S* 10nmWMCMB2800 tfPHttS**, 2800°C5^{fc), 82 

WfifiEtf ttfc io%. & 8 fettftaiSiiSbg-&tf?$ffe&% 

60mn,»«»SiiSb^^i!r±»-&±ttfcfc«fl5 : f 5X . mftf c %&%*ft 
#r£flfi{fcT4%. 

B*M«c«»*snsb^±<»*a^«»*stt*r*i(»i^*aa 
«i»iiE««z.««iN-¥**^H*««E»a»ffiTa^»iaiit«. 

*&43*ft^*il«#»*«»«±, 0T*ti*®SJ¥££)lOOnm. 
Kj*K£l5<J°CT#T;5 > S20Kg/cm 2 TBE^, »*ftl50 , CTiM t 12* 
Bt. ttTJ§*£*», «M5*aWKZ,«ttfi*W#tt*90: 5: 5, Mjg 
^a^3?^®iR*lcm 2 6<J@l^fiM-#*^®E^*SnSb^Wa 
-&*ft«,»-9*CNMAl. 

fcj?0.4mm, ffiiK^lcm 2 W^®il>i f^^iES. 
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%»fis2Jt^0.lmA/cm J , £ifcf!±ffeE^2.0V, Mi&«±EfeE^0.05V. 

s. 

£ffiff!l2 

# tt £ 30% M8itg J3ffi«tt32MSnSb£-&tt'Ftt&&ft 
80nm. »KWSnSb-&*i&±a-&-&ttttt«tt^l5%. flrafftSjc* 
ttt(T£aftfft?2%. «»£tmWxSt«fifl*?E#HJ&ffl2. gQfifc 

lOOtun. i8IR^»««Z.»WS4S»tk*90: 5: 5, 

£*£#J3 

*££JE**mWMW£l**7<>%ft«Jtett*4, 

SnSb^ttW&JtStfOOnm, iMMSnSb-fr&&£«|Sg-&ttH:0!H&? 
io%. 0rft;**f^ift*hMUMK?iK. 

lOOnm. m^jSnit®®, «M5X{ftjKZ.ttftUW£tb3r90: 5: 5, 

lfiJR9lftl7$]tMlJffifin-frjft^r«l, #SbCl 3 WSnClj. HjOS 1:1 W 
*fctt«*£*^?l=l**J&SD.05M- Mfftt. ftJBtt¥tt&l£Al|an 
MMCMB2800 (tflM, 2800°C^gft) , 8MfiH#tt:3j9.2 : 
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ift m # 87/1631 



taA£J-£WMCMB2800M?§j£*. #-n*fWltt#. ££&ftgffl£. 
0-3°C. ftjg. JR&ftffi&tt&J§fflZ.Bflt%. KfiT*SBP»SI«iI 
ffi&tt*SnSb*&ttttX*tm#A. ?*JB«***£ft*tmW* 
ftS#fcfc*llO%, *3«%®$»SnSb££tf]¥$*ajf 2>5nm, ftftMSnSb 

10%. 

ftlOOpn. ttft5K{A!KZ.ttttlftW#tl:2>90: 5: 5. 

$S?iJiP-£i + . 



satfc»40%Mff &ffi%«t;!l»snSb*&ti¥J$&|g3i 

lOOnm, «?KMSnSb***4»*&Wtt0iffl!^ 10K. SfH^ttKTG* 
fl-*r**««T2%. KI!R5XfllJKZ.JftftN- 

±, ffiftfti«lltJ¥ftfti00(in. a^Jga-fr**, ttll5$<l*Z.tttt* 
4W#tt*>90: 5: 5, £*Xf1:«&fM&$8ia)£ffi0ll. Iffc*«tt* 
3>CNMA5. 



%*Xft4tMM*2MM$Jtffl. It*%tt«**CNMA6. 



mmm6 
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GPCF28(2800°CEHtiffiWS5Bf 'PSfiSfclOjun, £60-300ym, ¥ 
MlOOiun. $TJ§S£5*$, «l^^«iiZijt§SaW^tfc^90: 5: 5,_ 

x*xtt«tttt*jMin$iifflii. ift%«»*AcNMA7. 



NG9U(*«S5fi. J "P*Df<tJg;*j38jxm) ( ftSUAjjt^it^fifr&ttttliflt 
lOOnm, i£gtf)SnSb££££^£ltttfcWe;^SO%. flrfc^ttSTCS 

^JlOOfim. *T/g**«». *#J5«fll*Z,#*JIB^tk»90: 5: 5, 
X*Xft«ft«**MtR£il0ll. IflsfcttH-tfcCNMA*. 



**^**«lJJf«a3*J«*fe, Aft*Kf WMCMB2800** 
Coke 1200 (1200«C5tS^W^^, Tatt***)^)." 

**TOI8raW£tt*35%tt**«*m, &S«WR»SnSb«ftl» 1 F 

ftlOOpn. $l^«&Z,&fi*W#bt*?90: 5: 5, 

X*Xft%8ttl*2ftlI!3&JKttl. IfE%«tt^*CNMA9. 
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900 (900°C. Ar*lSU»IPK*. lOum), 

$60nm, *mttSnSb-frft£&96ftMH;ttfls?lSKi ffrff^gTG 

ft 1 00pm. ^^Jga^fttt, KJR53KttJKZ.Jftlft5£!£ft90: 5: 5, 

£S£t&Jn 

3Hl^**Wl0rifiM£j3lffifc, R*#« ( fWMCMB2800** 
PCG28(Aiftfe*5», T^tta^lOjun), ft£ltt*6-&£X-fr4mtt 
fiSS#l£ft30%lftg£$#*4, fi«fc&$i!|SnSb££lft¥£j*!t£*J 
50nm, JfcSHlSnSb^&i^aitefctttfcWR^lOK. JWfcj^tt&TG* 

^lOOnm. B^/S*^©, ttjgJ5£tt*Z.JftttW4-ltXj90: 5: 5, 

$0.5M $j5&¥$®i83>10junK)MCMB2800 (tRIffiSf/h*, 

2800°C5S{fc) ftlA3l±i£flfttt a lX^4. #Zn*M$95% ffjitifcfc^ 

£0-3°C. ftjg. il&tift$il*t£';i3Z.Bft%. USTfcJSWfcK 
*SK&&#Sb&JlW5!S(g£#&# l F n , ¥*Jg«-fr«»*tt#*&£ 
***WiKl**W#fcfca30%, &»«tt$ajSbft¥$tt£3l80iiin, j» 
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ift ag =(S S 10/1631 



£ltfll3 

Z.r»+JgJ«0.1M »J§fc¥$tt£*25ynittMCMB2800linA 
MCMB2800W>§?£*, ^BBt*j*«#. £iiiiJ£0-3 o C. ft 

^lOOjim. StTJgateKtt, *J»^««*Z.«fi*Hfl-bfc*90: 5: 5. 

MCMB2800 iPA^i^®*®**^. ^Zni^S95% Wvt"*bfc^ti 
jjnAP]-£WMCMB2800&<J?§$*, #@ltt*a«j*. &£&g&fiiij£0 
-3°C. ftJB. JRfeWSI«iaiiBfflZ,W»ife. X£ : HftJBWftll*llI 
ffi«tt*lnSb^tt««£;|*8#fl, T*JB**«l»*»#**ifr* 
W#tta30%, S$«ffc3!aihSbft¥$8ft*60iini, » 

1%. 
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Ifls*«HH4*mWlH*J5r»»aioTi #SbCi,JM 1 Z,riM»»- 
J&0.5M ^S^ i F^StS^25nmfif|MCMB280O iQAiiJl&jg 

*«f #Zn«jfcl50% Wi+fttfcS1SJnAiiJ^WMCMB2800W 
#I^BtiSi£&#. SJ2iaS^*Ji£0-3 o C. ftjg. HfeMi7i 
SazS^fflZ,i?rfi5t, Jl£?ftjgWftSg|tiiffifRJA$SbZn/Sbg& 
[Sb^Zntt/$*tt*j2:l] ft«ft4tmffa, T«USX««»<f M«« 

ffi»80nm, $8lttSbZn/Sb£;£££g|iSbZn/Sb£&lfllfc#H£-p5%. ffr 

ttl00|iin. fl^ga**®, BEjR-5SE«*Z.*8M5#tfc*90: 5: 5, 
X*Xf^«fi««-2l»wq$]tMi. Ittfcftta^fcCNMAis. 

Xft*fiSftt**«tt«l**ft»J*iDT: ftZnCl^fiHS+JB 
J&0.05M $£ft¥$&£3f25jimWMCMB2800 iPAfiJXigg 

««t»«J*i3^. #Mg©&95% WTt-*tta«JpAa-S-WMCMB2800W 

Sili*BfflZ.WflJi*. Jt£TltJgWftaSllI8C8tt*ftJlZii W«S 

30%, e»%ttaaZnttT*&ttS»150nm, ftXttZn&^tfZnftftftl 
{ft^5%. 76m^^il#/ ic ^{fc^S^Zn 0 ^lg 007 O 0 .. J . 

^lOOnm. jKTJgJMl*, «aM3*fi*Z.*S*W#tt*90: 5: 5, 
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Xt^%«?Stt»»W«**ffi»a*lT. #SnCI,. HjO", CuClj £ 

l:lMSfiliS£J§*7 Z.-B+JBS0.5M Mj§?H. ■ ttJ64f¥tttt/Kft 
60fimd<JCoke 1200 toA£J±j££?£+$#*&'5D. #ZntSr&95% AWS 
. tfc««*nASI*WCote nooM^TS*. 

ffe'jao-3 0 C. fkJg, li&Miffi£&iiSJ5fflZ,6?ji!ft. KSTfcgiPfc 

«#80nm, ttXMM^A^VM^ifcnitMftrSK. 7G3?##r 
»?»/ ic ^l«;^S;^Cu ((4 Sn ()M Zn 0J0 O 007 . 

Ka^JS««Z,*WN-¥Sifti*JKH** 
ftfta*£T4B*7MtKtt. J«^*» : Fffl«»«±. 0H»M»JRJ?« 
ftlOOpnu ttTfijE^*©, «S5S«XZ.*l&S*Wfl-tta90: 5: 5, 
K*Ift*fi«l**!»H*lfi«l. Itt«fe««#*CNMA17. 

£ JIM 18 

Zff!«ft«Stttt«n«f«-^rtttttt«PTi #SnCkHA SbC],J$2 : 
3tt»fclfc«£J§* : FZ,-»'t>#jft0.5M Mi§$. «g»T*tlSS» 
25jimfifjMCMB2800 *QAiiJ±iB^?g c f}g#iS'S3. #Znf&895% Wit 
ftth^1fjtaASiJ^WMCMB2800M^7g+. #EB*«iSa». 

»«f«»i* : «ft***Sii MS Sb 0i5 Zn OM O 002 . 

£l00|im. KS5JRttJKZ.«SftWfl-tt*90: 5: 5, 

£ltffll9 

If|f*«HBtt»»tt«l*3Jrtt«a*BTi ^InClj^^MHB?^^ 
.OSO.US. BMNK. ^» 3 Ffttt«»25 l iiiittMCMB2800jtaAil±iE»* 
+«*J&43. #Zn©&95% Miffttt$iljniAiiJ^*rMCMB2800&<]ig 
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m *«SB»tt#In&« 80nm, iff 8 M &#In£$ * 

««^afli«z.'»«iN-¥«itt*«a!*a[ 

£)100nm. ttTfia***, KH-SsSHMtZ.ttMWfl'ttfcM: 5: 5; 

Ift*S«ttW«(ft*<#»ftfiiainT: *SnCI,. H,0, FeCI, 15 
2:lW«*lta*Jg*^Z,^B+?BfiK0.5M Mffft. jRJS^TlStt** 
60nmD<]Coke 1200 JnAiiJ±i£i§i£ t P$#$S|. #Zn*&&95% Witft 

tt^tsjjpAstj-g-WMCMB28oo6<)t§?g+. #roBt*ai«#. 

&«0-3°C. ftjg. M&ll^&ttttj§fflZ.Bflt%. KSflftgw 

&OT£l®Jg#/100nm, iffSft^Sn/SnFe^d^gB^ftSn/SnFe-g- 
&tttt0l«¥5X. S£##Tffl^/*^#^Sn 0 .,Fe WJ CW 

ftlOO|im. «R5SE«*Z,»MW#tt*90: 5: 5, 

J&0.5M M?#ig. ^j5^- s F^SS^25nmWMCMB2800 JnA£|±i£S 
$+$#$3). &Zn$&95% Witftfcfcg1»iinAS!l^WMCMB2800tt 

#ro«t*a»i*. &ffi»*fi«a£o-3'c. 

**fWfl, ^JgJl^ftftt^^MBii&^ttWWMH^tfc* 
30%. &««1MaM*^Ktt¥$8UKftl00iiiii. iff&A<J^#£JSBi 
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£M00nm. $$-5fSS<l}iRZ.*ilfi£W#tfc2>90: 5: 5, 

£»%«Awe*m, «m, iMutNtttrfsngiiffli, 

36tt^**«IJIfaM'fr*3tr}*. #SbCl, *PSnCl J .H J 0& 

iPAfiJ-£WMCMB2800&<)it$*, #Nttffiiftft#. 

0°C. ftjg, XST^BBP^SI^* 

SnSb*£l*fi . fiffl %&WS!lSnSb££qWi3&g^70nm,#r 

^^IlOOfim. *H 1 Sfft#SiiSb3-£ t $f^m{imZ,#pSSW#tt;*;90: 
5: 5, %&Xft%1RM&&m®mm\ . Iffc%«S^*SnSb. 

[tfc^jfi^i-] 

#Zn#&95% ttvhfcttfWMoA*** , #|5|B}pSiiI$#. fi 
lOOnm, flrfcj^ttgjciMHfr-S Mffi^ 2%. 

^lOOnm. tt¥JSfA#Sb£fl, «JR^8«JRZ,*aftW^tk*90: 5: 5, 
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ET»*»*«*». *&43*»*«ltttt*±, 0rftWi$lISJ?££l 

lOOnm. ^^1^0^32800, «m^S5(attZ.«l:*W^H:*90: 5: 5, 
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Bttf 


o & 




tttftt 


m 












£tt 




















tt+ 


It) 


(•/•) 




11 (Vi -r* 




(Mm) 




no. 




















(nm) 




AH 


















ttw 


tttfc 




- 




CNMAI 


MCMB28 


10 


Six.^Sb^^O^ 


60 


95 


10 


.330 


88, 99 


i 


CNMA2 


MCMB28 


6 


Sn^Sb^Cw 


80 


85 


30 


.420. . 


84. 98 


2 


CNMA3 


MCMD28 


10 


Srw, J ^Sbv,^O rt ... 


200 


90 


70 


.668 


70. 92 


3 


CNMA4 


MCMD28 


! 


Sa, 4l Sb )M ,0„, 


5 


95 


25 


431 


85. 99 


4 


CNMA5 


MCMB28 


10 


_ Sa.^Sb^.O,.,,, 


100 


90 


40 


510 


73. 96 


5 


CNMA6 


MCMB2S 


10 


SiwSb^O,;,, 


10 


90 


35 


484 
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